Effect of all-trans-retinoic acid on integrin receptors of human cervical cancer (SiHa) cells.
Cell surface receptors have been the subject of intensive investigations over the past few decades. One very important group of receptors on the cell surface is the "integrin" receptors which bind to extracellular matrix (ECM) proteins. Because of integrin's importance in cellular growth, development, and morphology the role of integrin receptors in cellular transformation, malignant growth, and metastasis has received wide attention. In this article we report on the effect of all-trans-retinoic acid (ATRA) on (a) the integrin family of cell surface receptors, (b) collagenase enzyme activity, and (c) invasive potential in human cervical cancer (SiHa) cells. A comparative cell adhesion assay clearly showed that ATRA affects the cell surface integrin receptors against different ECM proteins in a dose- and time-dependent manner. The binding of SiHa cells to ECM proteins (fibronectin, vitronectin, laminin, collagen IV) was drastically reduced when cells were treated with ATRA at 10 microM for 96 h in culture. Interestingly, when ATRA-treated (10 microM, 96 h) SiHa cells were allowed to grow for 15 days in ATRA-free complete medium the binding of SiHa cells to fibronectin and vitronectin was inhibited, even after 15 days of drug withdrawal, whereas cell adhesion to laminin and collagen IV returned to normal within 3-7 days. The comparative immunoprecipitation of two cell surface integrin receptors (alpha5beta1 and alphavbeta3) shows the effect of ATRA on the expression of alpha5, alphav, and beta1 subunits. In ATRA-treated SiHa cells the cell surface expression of the alphav subunit (in alphavbeta3 receptor) is much less than in untreated SiHa cells. In the case of the alpha5beta1 integrin receptor ATRA treatment caused a significant reduction in the expression of both alpha5 and beta1 subunits on the cell surface. Comparative zymography clearly demonstrated the inhibitory effect of ATRA on collagenase enzyme activity. Interestingly, the effect was irreversible, even after 15 days of culture in ATRA-free medium. The assay of the invasive potential of ATRA-treated and untreated SiHa cells in Boyden's invasion chamber demonstrated that ATRA treatment (10 microM, 96 h) inhibits the invasive potential of SiHa cells. The effect was not reversible even after 15 days of culture in ATRA-free medium. In conclusion, our observations indicate that ATRA has an inhibitory effect on the expression of SiHa cell surface integrin receptors and collagenase enzyme activity. The effect of ATRA on cell surface integrin receptors and collagenase enzyme activity may affect the invasive potential of SiHa cells.